Potentiation of the anticonvulsant efficacy of sodium channel inhibitors by an NK1-receptor antagonist in the rat.
Many patients with epilepsy are refractory to anticonvulsant drugs or do not tolerate side effects associated with the high doses required to fully prevent seizures. Antagonists of neurokinin-1 (NK1) receptors have the potential to reduce seizure severity, although this potential has not been fully explored in animals or humans. The present study was designed to evaluate the efficacy of the NK1-receptor antagonist, vofopitant, alone and in combination with different anticonvulsant drugs. Studies were conducted in rats using a model of generalized seizure induced by electroshock. Drug concentrations in blood and brain were determined in parallel to distinguish pharmacodynamic from pharmacokinetic interactions. The NK1-receptor antagonist, GR205171 (vofopitant) had no anticonvulsant efficacy by itself, but could potentiate the anticonvulsant efficacy of lamotrigine and other sodium channel blockers. However, GR205171 had no effect on the anticonvulsant potency of either valproate or gabapentin. GR205171 did not produce central nervous system (CNS) side effects at the doses tested, and it did not potentiate side effects induced by high doses of lamotrigine. The NK1-receptor inactive enantiomer of GR205171, GR226206 did not potentiate the efficacy of lamotrigine, suggesting that effects observed with GR205171 were mediated by NK1 receptors. Analysis of the dose-effect relationship for GR205171 indicated that a high (>99%) occupancy of NK1 receptors is required for effect, consistent with previous behavioral and human clinical studies with this pharmacologic class. These results suggest that there may be benefit in adding treatment with a suitable NK1-receptor antagonist to treatment with a sodium channel blocker in patients with refractory epilepsy.